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ABSTRACT 
Wildlife resources are reviewed for purposes of developing a Base Biological 
Monitoring Program (BMP) for Vandenberg Air Force Base (VAFB) in Santa 
Barbara County, California. The review and recommendations were prepared 
by review of applicable scientific literature and environmental documents for 
VAFB, discussing information needs with natural resource management 
professionals at VAFB, and observations of base field conditions. This process 
found that there are 29 federally listed vertebrates (endangered, threatened, or 
Category 2) that occur or may occur in the vicinity of VAFB. There are also 63 
other state listed or regionally declining species that may occur in the vicinity of 
VAFB. Habitats of VAFB represent a very valuable environmental resource for 
rare and declining wildlife in California. However, little information is available 
on VAFB wildlife resources other than lists of species that occur or are expected 
to occur. Recommendations are presented to initiate a long-term wildlife 
monitoring program at VAFB to provide information for environmental impact 
assessment and wise land use planning. 
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1 .O Introduction 
This document provides a review of wildlife resources for 19e purposes of 
recommending the development of the wildlife section to the Ba iie Biological 
Monitoring Program (BMP) for Vandenberg Air Force Base (VAFf I ) .  Wildlife 
resources emphasized are those amphibian, reptilian, avian, anc mammalian 
species that use the property of VAFB; species of special concerr that only use 
offshore waters are briefly mentioned. The review and recomme*\dations were 
prepared by reviewing applicable scientific literature and enviror mental 
documents for VAFB, discussing information needs of the natural resources staff 
of 1 STRAD/ET, and observing field conditions associated with vi! fits to areas of 
VAFB including avian surveys in riparian habitat (Breininger 198k). 
The compilation of species of special concern at VAFB led 10 the 
conclusion that VAFB represents an important area for maintenar ce of regional 
diversity. VAFB is in the transition zone between northern and so Ahern 
California situated near the southern end of the coast ranges and western end 
of the transverse ranges. There are many species of wildlife occi rring here, 
and many of these species reach their northern or southern limits Nithin the 
area, making the area of great ecological and biogeographical in1 erest 
(Coulombe and Cooper 1976). Given the regional diversity and ti le large 
number of species of special concern on VAFB, wildlife resource nanagement 
is a very important issue. The staff of 1 STRAD/ET is greatly in need of a long- 
term wildlife monitoring program (Appendix 1 ). 
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2.0 Wildlife Resources of Vandenberg Air Force Base 
Numerous species of special concern including state and federally listed 
species, species under review (Category 1 , 2) by the U.S. Fish and Wildlife 
Service, and other regionally rare and declining wildlife (Coulombe and Cooper 
1976, Coulombe and Mahrdt 1976, Remsen 1978, Tate 1981, Lehman 1982, 
Tate and Tate 1982, Howald et al. 1985, Williams 1986, URS Corp. 1987) have 
been previously identified for VAFB. The following discussion emphasizes such 
species along with a few species that are recreationally important beyond their 
asthetic value (i.e., deer) or are harmful to the natural integrity of VAFB (i.e., feral 
swine). 
2.1 Herpetofauna 
Amphibians and reptiles are now being recognized as valuable 
indicators of environmental quality (Orser and Shure 1972, Brinson et al. 1981). 
The herpetofaunal components of VAFB includes several species of concern 
(Table 1 ); however, their distribution on VAFB is poorly documented. 
Amphibians often require specific habitats for adult and larval life stages; habitat 
for the adult and/or larval life stages can limit the population. Some amphibians 
require temporary ponds that are large enough or stay flooded long enough so 
that young can undergo metamorphosis into an adult stage. Some permanent 
fresh water areas may not be very suitable, since other aquatic animals might 
predate or compete with their young (Smith 1983). There is a need to identify 
the distribution of areas critical to sustaining amphibian populations of species 
of special concern. Studies should determine all or many of the critical 
locations that can then be used to prepare maps of critical habitat. Management 
and long-term monitoring needs of critical habitats can then be determined. 
* 
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Table 1. 
Common name Scientific name Federal status State status 
Amphibian and reptilian species of special concern that may occur on VAFB or may be 
affected by VAFB activities. 
California tiger salamander 
California newt 
California tree frog 
Red-legged frog 
Foothill yellow-legged frog 
Western spadefoot 
Western pond turtle 
Leatherback turtle 
Loggerhead 
Green turtle 
San Diego horned toad 
Black legless lizard 
Sharp tailed snake 
Two-striped garter snake 
California mountain kingsnake 
California black-headed snake 
Ambystoma tigrinum californiense 
Taricha torosa 
Hyla cadaverina 
Rana aurora draytoni 
Rana boylii 
Scaphiopus hammondii 
Clemmys marmorata pallida 
Dermochelys coriacea 
Careffa careffa 
Chelonia mydas 
Phrynosoma coronatum blainvillei 
Anniella pulchra nigra 
Confia tenuis 
Thamnophis couchii 
Lampropeltis zonata 
Tanfilla planiceps 
c 2  
c 2  
c 2  
E 
T 
T 
c 2  
c 2  
D 
D 
D 
D 
D 
E=Endangered 50 CFR 17.1 1 and 17.12 
T=Threatened 50 CFR 17.1 1 and 17.12 
C2=Federal candidate species, Category 2 50 CFR 181 
D=Special animal, Natural Diversity Data Base, California Fish and Game, 3/85 
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Hayes and Jennings (1 986) cite data suggesting that some western 
amphibian populations exist in small demes, and maintenance of the deme's 
size depends on recruitment from within the population and immigration from 
nearby populations. A deme here refers to a small, generally interbreeding 
population that is part of a larger population. Extinctions of local demes result in 
greater distance between such populations (Moyle 1974, Terborgh 1976) which 
may decrease chances of immigration to other populations (Hayes and 
Jennings 1986). Local extinctions occur more frequently in small populations 
(Whitcomb et al. 1976, Fritz 1979). Immigration may be important for 
maintaining genetic diversity among populations. Critical habitat, therefore, 
should not just include known breeding ponds but consider corridors for 
dispersal among populations. Many amphibians have limited capability for 
dispersal compared to other groups such as birds. Conservation of endangered 
wildlife and maintenance of native diversity is not only dependent upon the 
habitat content within boundaries of protected areas but is also dependent upon 
the landscape, particularly features facilitating or inhibiting dispersal (Willis 
1974, Diamond 1975, Garland and Bradley 1984, Mader 1984, Noss and Harris 
1986). 
There are no records of the California tiger salamander on VAFB, but 
there are records of the species within five miles of the base, and it is expected 
to be present on VAFB (Coulombe and Copper 1976, Coulombe and Mahrdt 
1976, Mahrdt et al. 1976, Sam Sweet and Marc Hayes, pers. comm.). Preferred 
habitat includes oak savannah, woodlands, and grasslands within 0.5 to 1 .O 
miles from large, fresh water, temporary ponds used for breeding. The species 
can easily be overlooked because adults are secretive, nocturnal, and use 
burrows of several mammalian species during the dry season. Adults emerge 
briefly after prolonged rains in late fall and migrate to temporary fresh water 
4 
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ponds to mate and lay eggs. These ponds must be large enough so that larvae 
can develop and metamorphosis before ponds dry up in late spring or early 
summer. The California newt also may occur on VAFB, since it too has been 
found in nearby areas (Coulombe and Cooper 1976, Coulombe and Mahrdt 
1976, Mahrdt et al. 1976, Sam Sweet, pers. comm.). 
The southwestern toad (Bufo rnicrocaphus) probably does not occur on 
VAFB. It is unknown if the yellow-legged frog occurs on VAFB (Sam Sweet, 
pers. comm.). This frog might occur on some smaller drainages on VAFB, since 
it is a species that requires flowing water with a hard substrate, cobble size or 
bigger, for reproduction (Storer 1925, Fitch 1938, Zweifel 1955, Marc Hayes, 
pers. comm.). The red-legged frog definitely occurs on VAFB in areas such as 
the San Antonio Creek, Santa Ynez River, and Shuman and Canada Honda 
Creeks (Coulombe and Cooper 1976, Coulombe and Mahrdt 1976, Dial 1980, 
Marc Hayes and Sam Sweet, pers. comm.). The species requires large enough 
pools with over-hanging vegetation, particularly Salix lasiolepis, found near the 
end of several drainages on VAFB (Zweifel 1955, Marc Hayes, pers. comm.). 
The western spadefoot is probably on VAFB (Coulombe and Cooper 
1976) and can also be overlooked because adults remain buried in sand for 
much of the year (Sam Sweet and Marc Hayes, pers. comm.). The species uses 
small temporary ponds for breeding and is characteristic of open vegetation and 
short grass where the soil is sandy. 
Little information is available about the western pond turtle north of 
Ventura County. It is present in perennial streams, ponds, and lakes on VAFB, 
and it has been reported in San Antonio Creek, Santa Ynez River, and the 
Canyon Lakes (Coulombe and Cooper 1976, Coulombe and Mahrdt 1976, 
Mahrdt et al. 1976). There is a population of the California legless lizard on 
base (Sam Sweet, pers. comm.), but most or all of the darker color morph are to 
the north (Marc Hayes, pers. comm.). Other potential species of special concern 
include the California mountain kingsnake and the California black-headed 
snake (Coulombe and Cooper 1976, Coulombe and Mahrdt 1976, Marc Hayes, 
pers. comm.). The latter species is poorly understood; it occurs in shrubby 
chaparral and coastal scrub. The few records available for the species have 
been after unusual late summer rains (Marc Hayes, pers. comm.). Marine turtles 
are probably rare off the stretch of coastline that includes VAFB (Jones and 
Stokes Associates, Inc. 1981 ). Other species of special concern may occupy 
relict habitats on VAFB such as the sharp-tailed snake, which may be in the 
unique Tranquillon Mountain area (Sam Sweet, pers. comm.). 
Some information beyond presence/absence and location is needed for 
many species of special concern. Some examples of the  considerations 
beyond mapping for habitat and species management on VAFB are described 
below. 
Adults of red-legged frogs are primarily terrestrial but need nearby water 
that is deep enough to escape predators (Gregory 1979) and so occur in high 
numbers only near suitable waters. Prior to modifications to the San Antonio 
Creek several years ago, red-legged frogs were abundant at the lower sections 
of the creek (Marc Hayes, pers. comm.). A follow-up of actions associated with 
the changes does not appear to have been conducted, but impacts could have 
occurred to riparian areas. For example, modifications were performed to the 
13th Street bridge and spilled equipment oil was observed near the stream bed 
in the dewatering area downstream of the bridge (Crisologo 1984). It has been 
documented that there is an inverse correlation between the abundance of the 
endemic frogs and human-induced modifications of stream habitats (Moyle 
1974). Interactions with the exotic bullfrog (Ram catesbeiana) have been 
suggested to cause declines of species such as the yellow-legged and red- 
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legged frog (Moyle 1973, Bury and Luckenbach 1976). Other possibilities 
causing decline include alteration of critical stream habitat features (Hayes and 
Jennings 1986) and interactions with non-native fishes (Hammerson 1982, 
Hayes and Jennings 1986). Dial (1 980) suggested that some non-native fish 
species also negatively affect the stickleback populations on VAFB. 
Commercial exploitation of frogs may also have been a factor in the past 
(Jennings and Hayes 1985), as well as catastrophic mortality (such as scouring 
floods, drought, or oxygen depletion [Bradford 1983, Sweet 1983, Corr and 
Fogleman 1984, Hayes and Jennings 19861). Given the possibility of 
confounding effects, it is important to determine the real factors that influence 
populations by investigating several possible factors, since association is not 
necessarily causation. For example, just because red-legged frog numbers are 
low where bullfrog numbers are high does not prove that bullfrogs are the 
primary factor regulating the native frog's population; other factors such as the 
presence of non-native fish or habitat alteration of critical nesting substrate may 
regulate the frog's population, and bullfrogs may merely be associated with 
these other factors (Hayes and Jennings 1986). 
2.2 Avifauna 
VAFB is inhabited by a large number of avian species that are of special 
concern (Table 2). Birds are the least costly to monitor among taxonomic 
classes of vertebrates (Verner 1983) and are widely used to evaluate 
environmental impacts. They are useful for the evaluation of impacts, since 
there are many different species that use different components of habitat type in 
different ways. Recent studies (Severinghaus 1982, Szaro and Balda 1982, 
Verner 1983), promote the use of birds in environmental monitoring and impact 
assessment. Habitat selection in birds is related to measurable features of their 
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Table 2. Potential avian species of special concern that may occur on VAFB or may be affected 
by VAFB activities. 
Common name Scientific name Federal status State status 
Common loon Gavia immer 
Western grebe Aechmophorus occidentalis D 
California brown pelican Pelecanus occidentalis californicus E E,D 
Double-crested cormorant Phalacrocorax auritus 
Fork-tailed storm petrel Oceanodroma furcata 
Black storm petrel 
Ashey storm petrel 
American bittern 
Great blue heron 
Oceanodroma melania 
Oceanodroma homochroa 
Botaurus lentiginosus 
A rdea herodias 
Great egret Casmerodius albus 
Snowy egret Egretta thula 
Black-crowned night heron Ncyticorax nycticorax 
Green-backed heron Butorides striatus 
White-faced ibis Plegadis chihi 
Turkey vulture 
Cooper's hawk 
Cathartes aura 
Accipiter cooperi 
Sharp-shinned hawk Accipiter striatis 
Swainson's hawk Buteo swainsoni 
Ferruginous hawk Buteo regalis 
Northern harrier Circus cyaneus 
Black-shouldered kite Elanus caeruleus 
Golden eagle Aquila chrysaetos 
Bald eagle 
Prairie falcon 
Haliaeetus leucocephalus 
Falco mexicanus 
American peregrine falcon Falco peregrinus anafum 
c 2  
c2 
c 2  
D 
D 
D 
D 
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Table 2. (continued) 
Common name Scientific name Federal status State status 
Merlin 
California black rail 
Light-footed clapper rail 
Common moorhen 
Greater sandhill crane 
Western snowy plover 
Mountain plover 
Laughing gull 
California gull 
California least tern 
Caspian tern 
Elegant tern 
Black skimmer 
Long-billed curlew 
Marbled murrelet 
Rhinocerous auklet 
California yellow-billed cuckoo 
Short-eared owl 
Long-eared owl 
Burrowing owl 
Willow flycatcher 
Purple martin 
Bank swallow 
Tree swallow 
Chestnut-backed chickadee 
Falco columbarius 
Laterallus jamaicensis coturniculus C2 T,D 
Rallus longirostris levipes E E,D 
Gallinula chloropus 
Grus canadensis tabida T,D 
Charadrius alexandrinus D 
Charadrius montanus 
Latus at ricila 
L arus califo rnicus 
Sterna antillarum browni 
Sterna caspia 
Sterna elegans 
Rynchops niger 
Numenius americanus 
Brachyramphus marmoratus 
Cerorhinca monocerata 
Coccyzus americanus occidentalis C2 
Asio flammeus 
Asio otus 
Athene cunicularia 
Empidonax traillii 
Progne subis 
Riparia riparia 
Tachycineta bicolor 
Parus rufescens 
c 2  
c 2  
E 
c 2  
D 
D 
E,D 
D 
D 
D 
Table 2. (continued) 
Common name Scientific name Federal status State status 
Chestnut-backed chickadee Parus rufescens 
Swainson's thrush 
Least bell's vireo 
Catharus ustulatus 
Vireo bellii pusillus 
Warbling vireo Vireo gilvus 
California yellow warbler Dendroica petechia brewsteri 
Yellow-brested chat 
Wilson's warbler 
Icteria virens 
Wilsonia pusilla 
E 
D 
D 
Blue grosbeak Guiraca caerulea 
Belding's savannah sparrow ' Passerculus sandwichensis c 2  D 
Grasshopper sparrow Ammodramus savannarum 
Tri-colored blackbird Agelaius tricolor c2 D 
E=Endangered 50 CFR 17.1 1 and 17.12 
TZThreatened 50 CFR 17.11 and 17.12 
C2=Federal candidate species, Category 2 50 CFR 181 
D=Special animal, Natural Diversity Data Base, California Fish and Game, 3/85 
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habitat (Lack 1933, Svardson 1949, Hagar 1960, Martin 1960, MacArthur et al. 
1962, Karr 1968, Anderson and Shugart 1974, Wilson 1974). This provides a 
mechanism to link wildlife data with vegetation to investigate cause and effect 
relationships. It provides a mechanism to predict and interpret change to the 
wildlife community from land use practices or other vegetational changes. 
Riparian habitat is of great importance to wildlife (Hirsch and Segelquist 
1978). Other than destruction of riparian habitat, harmful effects on riparian 
birds can result from habitat degradation (Gray and Greaves 1985) such as 
grazing (Coulombe and Cooper 1976, Bohn and Buckhouse 1986, Davis 1986, 
Taylor and Littlefield 1986, Wagstaff 1986), the cessation of flooding (Engel- 
Wilson and Ohmart 1978), channelization (Barclay 1978), and cowbird 
parasitism (Payne 1973, Gaines 1977, Goldwasser 1978, Smith and Atkins 
1979, Clark and Robertson 1981, Smith 1981, Hanka 1984, Folkers and 
Lowther 1985). Riparian habitat on VAFB is inhabited by a number of avian 
species of special concern for the southern half of California (Remsen 1978, 
Webster 1980, Tate 1981 , Lehman 1982, Tate and Tate 1982, Howald et al. 
1985, Breininger 1988). Riparian habitat is generally inhabited by a more 
diverse and abundant avifauna than surrounding habitat and is often important 
in maintaining a portion of the avian population in surrounding areas (Szaro 
and Jakle 1985). Avian composition of riparian habitat on VAFB varies with 
respect to the size of riparian areas, the proximity to the coastal fog belt, and 
vegetation structure (Webster 1980, Breininger 1988). Variability is expected 
since other riparian studies have shown that birds of riparian areas do not all 
respond to the same habitat features (Best and Stauffer 1980, Anderson et al. 
1983, 1984, Layman 1985, Szaro and Jakle 1985, Manuwal 1986). 
There is evidence for further deterioration of Barka Slough (Breininger 
1988, Schmalzer et al. 1988) since Dial's (1 980) report, as would be predicted 
based on Hutchinson (1 980) and Mallory (1 980). Monitoring and management 
of this system should be undertaken since it is one of the finest riparian areas in 
the southern half of California (Webster 1980). This system is affected by 
activities upstream and by pumping from the VAFB well field (Hutchinson 1980, 
Mallory 1980). A monitoring program should be initiated to investigate 
relationships between habitat parameters and habitat suitability of riparian 
species of special concern. Such information not only can be used to monitor 
the health of riparian areas on VAFB but can also be used to develop 
procedures to manipulate vegetation to enhance wildlife (Anderson et al. 1983). 
Studies should not only consider the breeding season but should also 
consider winter (Rice et al. 1980, Anderson et at. 1983, Motroni 1985), since 
there are often seasonal differences in habitat selection within riparian habitat 
and since riparian areas are also important to migratory birds (Brinson et ai. 
1981). Food is often superabundant in spring and summer so that birds often 
select for habitat features on the basis of nesting requirements. However, in 
winter food is scarce so they may select features on the basis of food availability 
(Meents et al. 1983). Water in late summer may be important to some birds in 
coastal central California (Williams and Koenig 1980). 
Long-term investigation of habitat suitability is needed because there are 
potential failures in predicting habitat suitability from one year studies (Wiens 
and Rotenberry 1981, Van Horne 1983, O'Connor 1986). Determining the 
habitat importance to the yellow-billed cuckoo must be judged over extended 
periods because of fluctuations in food supply and because the species does 
not always nest in the same areas from year to year. 
There are other important wetlands associated with major drainages, 
including the river mouths of the Santa Ynez River and San Antonio Creek. The 
Santa Ynez estuary is seasonally connected to the Pacific Ocean (Mahrdt et at. 
1 2  
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1976) and has been described as an important area to migratory birds 
(Coulombe and Cooper 1976, Lehman 1982), but there is little quantitative data 
of bird use. Some of this estuary is used by the public for recreation, but some 
recreational activities can be expected to be deleterious to bird populations of 
the estuary. Unrestricted vehicular traffic can reduce the use of marsh and open 
water areas by waterfowl. One of the simplest means of habitat improvements is 
to regulate access to certain areas during times of peak usage (Anderson et al. 
1984). Managing recreational activities is important since these sites serve as 
wintering areas or staging areas for migration. Such areas are essential for 
successful migration considering the energy demands associated with 
migration, but the loss of such habitat in the past in California has been 
alarming (Meyers 1983). 
In addition to being important to migratory birds, the Santa Ynez is 
important to several species of special concern that are or may be local 
breeders. It is not known what subspecies of savannah sparrow breed in this 
estuary (Coulombe and Cooper 1976, Webster 1980, Le'hman 1982). The 
subspecies to the north of VAFB is reported as the Bryant savannah sparrow 
(Passerculus s. bryanri) with a southern limit near Morro Bay. The species to the 
south is the Belding's savannah sparrow (P.s. beldinghi) with a northern limit 
reported as the vicinity of Santa Barbara (Grinnel and Miller 1944). This latter 
subspecies has been proposed for federal listing. It is reported to nest within 
vegetation such as Salicornia present in the Santa Ynez (Coulombe and 
Cooper 1976, Mahrdt et al. 1976). 
Another potential species of concern is the clapper rail. The distribution 
of clapper rails given by Grinnel and Miller (1944) did not suggest that the 
species was present on VAFB, but Lehman (1982) reports that these authors 
were apparently unaware of another nearby population in Sandyland Slough in 
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Carpinteria. The southernmost location for the California clapper rail has been 
reported as Morro Bay but its subspecific identity is disputed (Gill 1979). The 
reported northern population of the endangered light-footed clapper rail is south 
of VAFB in Carpinteria, although there is the possibility of them nesting in Goleta 
Slough (Zembal and Massey 1981). Clapper rails occupying Salicofnia marsh 
can be difficult to census (Zembal and Massey 1987); methods include listening 
for spontaneous vocalizations near sunset in March, April, and May and nest 
searches in late May and early June (Zembal and Massey 1981). Another 
species of special concern that could be at this estuary is the secretive 
California black rail (Coulombe and Cooper 1976, Coulombe and Mahrdt 1976, 
Paul Lehman, pers. comm.). 
Brown pelicans are a species of special concern that congregate 
frequently from Point Pedernales to the boat house, Purisima Point, and other 
locations (Coulombe and Cooper 1976). Nearby breeding populations of 
pelicans and other seabirds are located in the Channel Islands; these have 
received study due to possible effects from sonic booms of space shuttle 
operations (Dickson 1978, Bowles and Stewart 1980, Cooper and Jehl 1980, 
Jehl and Cooper 1980). Although the effects of launch operations on the 
Channel Islands have been investigated, there has been little investigation of 
possible effects to sea birds that nest on VAFB. Some species such as the 
pigeon guillemot and rhinoceros auklet nest very near the shuttle launch pad 
(Lehman 1982). Nesting colonies of the pigeon guillemot on VAFB include 
Point Sal, Point Pedernales, and Point Arguello. The range of rhinoceros 
auklets is either changing or is becoming better known. The potential colony at 
VAFB is near the known border of the species breeding range. The species 
nests in burrows and is reported to approach nesting areas only under the cover 
of darkness, limiting documentation of their breeding range (Scott et al. 1974). 
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They have, however, been observed bringing food to suspected nest sites in 
some locations during daylight (Scott et al. 1974); this may be influenced by 
disturbance. Pairs of the marbled murrelet have also been found at Point Sal. 
The western snowy plover, found on sandy beaches and river mouths, 
has decreased as a breeder in Santa Barbara County (Lehman 1982) but is still 
found nesting on VAFB at areas including Purisima Point and Santa Ynez River 
mouth. The VAFB population is supplemented by winter visitors. Some birds 
may winter in areas used for breeding, whereas others may use areas farther 
south (Warriner et al. 1986). Counts of the species are currently being 
performed by Mike McElligott in cooperation with the Point Reyes Bird 
Observatory. A cumulative total of 3409 breeding adults has been found in 
coastal and interior areas of California (Page and Stenzel 1981). There are 
fewer birds in coastal areas (Jacobs 1986); densities have been reported by 
Page et al. (1979), Stenzel et al. (1981), and others. Much of the snowy plover 
decline has been attributed to increased use of beaches by humans; beach use 
in important areas should be controlled (Jacobs 1986). Nest success is 
influenced by predators such as gulls, ravens, crows, and raccoons (Jacobs 
1986), adverse weather (Jacobs 1986), and human disturbance (Page et al. 
1981, Warriner et al. 1986). Breeding habitats are characterized by flat, open, 
sandy areas with no or sparse vegetation (Page et al. 1981, Warriner et al. 
1986). Chicks will use vegetation as escape cover (Page et al. 1981); this may 
be an important habitat component (Jacobs 1986). Cover conditions should be 
assessed on an annual basis and procedures should be used to reduce cover 
when it exceeds 11 percent or average live vegetation exceeds 1 percent. 
Removal of the exotic grasses on the foredune may sometimes be necessary to 
increase the width of coastal habitat (Jacobs 1986). The introduction of 
vegetation to control the instability of dunes is thought to be detrimental (Wilson 
1980). Other species of special concern that frequently use VAFB beaches 
include the long-billed curlew (Lehman 1982). 
Nesting areas of the California least tern at San Antonio Creek and 
Purisima Point (south) have been protected from human disturbance. Lehman 
(1982) reported breeding populations along the north coast of Santa Barbara 
County to be decreasing. The activity of terns has been monitored during 
Minuteman Missile launch tests and results suggested that there were no 
adverse impacts to the birds reproductive behavior (Henningson et al. 1981). 
The suspected major predator of least tern eggs is the Norway rat (Craig 1971), 
although gulls, coyotes, foxes, and other predators also take eggs. Chick loss 
has been attributed to predators (Craig 1971, Wilbur 1974) and weather (Wilbur 
1974). Predator populations can be affected by land use management. 
Different levels of grazing may have beneficial or adverse effects on 
various species of special concern. Some areas on the southern part of VAFB 
have been extensively damaged by past cattle grazing practices (Coulombe 
and Cooper 1976). Several breeding and/or wintering bird species of special 
concern utilize grazed areas, particularly raptors. Examples include the black- 
shouldered kite, northern harrier, Swainson's hawk, red-tailed hawks, 
ferruginous hawks, prairie falcon, and American kestrel. The black-shouldered 
kite may prefer feeding areas closest to riparian areas and is probably 
influenced by moisture which affects its key prey items (Warner and Rudd 1975, 
Pruett-Jones et al. 1980). The burrowing owl requires ground squirrel burrows 
for roosting and nesting and occurs on VAFB. Another species of concern is the 
grasshopper sparrow; information is needed to assess its current status and 
possible decline south of Monterey and lnyo counties. Grasshopper sparrows 
inhabit extensive grassland with widely scattered bushes such as Baccharis or 
other taller plants for use as perches (Lehman 1982). Reports on VAFB include 
. 
sightings near Point Sal and Barka Slough (Lehman 1982), along with a pair 
sighted July 1987 north of the Santa Ynez River and west of 13th Street (Jim 
Greaves and Dave Breininger, pers. obs.). 
Peregrine falcons were once permanent breeders in coastal areas of 
Santa Barbara County (Lehman 1982), but now are only visitors. Morro Rock in 
San Luis Obispo County is a nearby breeding location for the peregrine falcon. 
Peregrines released from captive breeding programs have been seen using 
areas near Gaviota Pass and the mouth of Gaviota Creek (Howald et ai. 1985). 
Peregrines have also nested on VAFB (Mike McElligott, pers. comm.). The 
species is expected to reestablish itself as a breeder on VAFB. 
2.3 Mammalian Fauna 
Several mammalian species of special concern (Table 3) use VAFB or 
immediate offshore waters; the occurrence of others, primarily smaller 
mammals, on VAFB is unknown. Almost no data are available for bats on VAFB. 
A few attempts have been made to locate bats on VAFB but with little success, 
possibly because of the coastal fog influence (Coulombe and Mahrdt 1976). 
Townsend's big-eared bat occurs throughout California but details of its 
distribution are scanty, and it appears the species has undergone a marked 
decline (Williams 1986). This bat occupies a variety of communities but is most 
common in those that are mesic. Known roosting sites in California include 
caves, mine tunnels, buildings, and other man-made structures (Dalquest 1947, 
Pearson et al. 1952, Graham 1966). A single human visit can cause the species 
to abandon the roost (Williams 1986), and females, particularly, roost in 
colonies that are highly susceptible to disturbance (Barbour and Davis 1969). 
Roosts should be protected from disturbance where they are known to exist. 
The subspecies, Plecotus townsendii pallescens, characteristic of southern 
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Table 3. Mammalian species of special concern that may occur on VAFB or may be affected by 
VAFB activities. 
Common name Scientific name Federal status State status 
Sorex ornatus salicornicus c 2  Ornate salt marsh shrew 
Townsend's big eared bat 
Western mastiff bat 
Big free-tailed bat 
Southern sea otter 
American badger 
Ringtail 
Mountain lion 
Gaudalupe fur seal 
Blue whale 
Finback whale 
Grey whale 
Humpback whale 
Point Conception kangaroo rat 
Western gray squirrel 
Southern marsh harvest mouse 
Plecotus townsendii 
Eumops perotus 
Nyctinomops marcrotis 
Enhydra lutris nereis 
Taidea taxus 
Bassariscus astutus 
Felis concolor 
Arctocephalus townsendii 
Balaenoptera musculus 
Balaenoptera physahs 
Eschrichtius robustus 
Megaptera novaeangliae 
Dipodomys agilis fuscus 
Sciurus griseus 
Reithrodontomys megalotis limicola 
T 
D 
D 
D 
D 
D 
E=Endangered 50 CFR 17.1 1 and 17.12 
T=Threatened 50 CFR 17.1 1 and 17.12 
C2=Federal candidate species, Category 2 50 CFR 181 
D=Special animal, Natural Diversity Data Base, California Fish and Game, 3/85 
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California, is already recognized by the California Department of Fish and 
Game as a special animal. The subspecies, P.f. fownsendii, characteristic of 
central and northern California, occupies humid coastal regions and appears to 
have undergone a decline in central California (Williams 1986). 
The California mastiff bat (Eumops perotus californicus) was probably 
once widespread in coastal lowlands from San Francisco Bay southward to San 
Diego (Williams 1986), probably favoring rugged, rocky areas with suitable 
crevices for roosts (Krutzsch 1955, Vaughan 1959). They will also roost in 
buildings, but these roost sites and suitable natural crevices must allow the bats 
to drop 2 to 3 m for launching since the bats have great difficulty in taking flight. 
Williams (1 986) recommended surveys to find roost sites and recommended 
that guano accumulations should be measured for pesticide loading. 
The big free-tailed bat is unlikely to occur at VAFB; records of the species 
in California are extremely rare, and its distribution is poorly understood. 
Records of the species are from lowlands in southern California except for one 
confounding specimen from the Berkeley area (Williams 1986). The species is 
known to occupy relatively rocky areas. 
There is a subspecies of kangaroo rat (Dipodomyus agilis fuscus) that 
reportedly occurs in coastal chaparral in the general vicinity of Point Conception 
(Boulware 1943), although Best (1983) found no characteristics that could be 
used to separate the subspecies from the widely distributed D.a. perplexus. 
Coulombe and Mahrdt (1 976) discussed taxonomic problems associated with 
kangaroo rats on VAFB. Williams (1986) lists the Point Conception kangaroo rat 
as a species of special concern but believes further study will not warrant the 
taxonomic recognition as a separate subspecies. 
The western gray squirrel has been listed as a possible species of 
special concern for VAFB (URS 1987). The species is primarily restricted to the 
relict Bishop pine forest (Coulombe and Mahrdt 1976). 
The southern salt marsh harvest mouse has been recorded in coastal salt 
marshes, particularly those dominated by Salicornia, north to Santa Barbara 
County in the Carpinteria salt marsh. If found on VAFB, it would represent a 
northern range extension of its known distribution. 
The sea otter population of California has been estimated at 1800 
individuals or less (Woodhouse et at. 1977, U.S. Fish and Wildlife Service 
1982). The central California population has made a dramatic recovery from the 
relict population of approximately 50 individuals off the Monterey County coast 
since it has been protected, but the population is still threatened in the event of 
a major oil spill. The translocation of enough animals to establish a second 
colony was recommended to reduce the vulnerability of the population (Ralls 
and Ballou 1983), and such relocation has been recently performed. The 
current range of the main population (excluding recent relocation attempts) now 
extends south to San Luis Obispo County (Wild and Ames 1974). Numerous 
sitings of a few individuals have occurred on VAFB (Crisologo 1984, Charles 
Pergler, pers. comm.), but these do not constitute anything near a sustainable 
population at this time. Sea otters in central California prey on a variety of 
invertebrates (Ebert 1968, Wild and Ames 1974, Stephenson 1977, Hines and 
Loughlin 1980, Wendell et al. 1986) and undergo prey switching, depending on 
the abundance of preferred food items (Ostfeld 1982). Knowledge of predator- 
prey interactions of sea otters in California has come primarily from "before-and- 
after" studies as the otter has begun to reoccupy its former range (Hines and 
Pearse 1982). Otters play key ecological roles in kelp bed communities, 
particularly because they control sea urchin grazing on kelp thereby allowing 
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the development of a luxuriant macroalgae community (Estes and Palmisano 
1974, Duggins 1980). The species has had a profound impact on the 
abundance of other herbivores including commercial and recreational species 
such as abalones (Ebert 1968, Wild and Ames 1974), red crab (Miller 1974), 
rock crab (Wendall et al. 1986), dungeness crab (Matkin 1981, Kimker 1982), 
and pismo clams (Stephenson 1977, Wendell et al. 1986). Otters are blamed 
for the loss of particular fisheries, and once otters are established it is unlikely 
that a return of lost fisheries will occur (Wendell et at. 1986). Therefore, any 
continued reoccupation of their former range will be controversial, since it is 
likely to be unpopular with many fishermen. One can expect that VAFB will be 
reoccupied by a sustainable population if the otter is given continued protection. 
The rapid and predictable influence of sea otters as keystone predators requires 
careful management of otter populations due to its widespread implications 
(Duggins 1980). It would be worthwhile to maintain records of all otter sightings 
on VAFB. 
The badger has been reported as a reasonably widespread carnivore in 
Santa Barbara County and as declining in south coastal areas (Howald et al. 
1985), but such reports lack quantitative supportive data. Badgers have been 
poisoned, trapped, or have succumbed to agricultural practices (Williams 1986); 
their numbers were reduced over almost all of their range in California by 1932 
(Grinnel et al. 1937). The species occupies a variety of habitats, feeding mostly 
on rodents including ground squirrels. Coulombe and Mahrdt (1 976) reported 
that badgers are uncommon on VAFB. They now appear to be more common 
on VAFB. 
Ringtail are typically found in areas with rocky, brush covered hillsides 
near rivers in habitat types such as oak woodland and riparian forest (Orloff 
1976). Because it is a secretive nocturnal animal, it is seldom seen so that all 
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records of sightings are important to the California Department of Fish and 
Game. 
There is considerable habitat in the general vicinity of VAFB for wide 
ranging species like mountain lions, bobcats, and black bears. Coulombe and 
Mahrdt (1976) suggested a large population of bobcats occur on VAFB, 
particularly in canyons of riparian woodland. Mountain lions seem to occur 
regularly in the western end of the Santa Ynez Mountains occasionally ranging 
into south VAFB (Howald et al. 1985). Suitable habitat appears to occur there 
(Howald et al. 1985). Their preferred habitat seems to be steep, inaccessible 
slopes with dense cover of chaparral (Koford 1978). Basic habitat requirements 
for mountain lions include low human density, high prey density, and 
appropriate cover conditions. Wide ranging large carnivores have often been 
eliminated or greatly reduced in fragmented systems (Noss and Harris 1986). 
These species often link together ecosystem components and may have played 
a keystone role in determining the composition and diversity of ecological 
systems (Hansson 1977, Noss and Harris 1986). 
Several haulout areas for pinnipeds, particularly harbour seals and the 
California sea lion, have been identified on VAFB. These areas fall under the 
jurisdiction of the Marine Mammal Protection Act of 1972. The two most 
commonly used areas are at Point Sal and Point Arquello, although other areas 
in the vicinity include Purisima Point, Rocky Point, and Sudden Ranch. 
Concerns about disturbance impacts to harbour seals have previously been 
expressed (Crisologo 1984). Other pinnipeds that may occasionally use waters 
in the vicinity of VAFB include the northern elephant seal, Stellar's sea lion, and 
the Guadalupe fur seal (Jones and Stokes Associates, Inc. 1981). Pinnipeds 
have an aesthetic and recreational value. Haulout areas need to be mapped 
and activities should be regulated in such areas. 
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Several other mammalian species, whose populations have declined, 
include the whales that can be found near the coast (Table 3). Other species of 
whales use waters farther offshore from VAFB (Jones and Stokes Associates, 
Inc. 1981). Although whales do not use the land resources off VAFB, there 
could be some Air Force activities or activities permitted by the Air Force that 
might be considered in the environmental assessment process. 
Development of management plans for the deer herd at VAFB is limited 
by a lack of studies performed in habitats near VAFB. Mule deer in the high 
coastal mountains of California, the Sierra Nevada, and the Great Basin have 
distinct seasonal migrations, but herds in much of the south and central coastal 
areas of California lack distinct seasonal migration (Dasmann and Taber 1956, 
Longhurst et al. 1982). There can still be important differences in habitat use 
pertaining to summer and winter home ranges in areas without major 
movements between summer and winter range. 
It may be necessary to emphasize certain areas of the base for the 
investigation of habitat use. Fawns from oak woodland have been shown to be 
in better physical condition than fawns from chaparral (Mansfield et al. 1975). 
Different types of chaparral may result in differences in herd production due to 
differences in vegetational aspects (Taber 1953). Acorn production can 
significantly affect herd production in areas that are predominately chaparral, 
especially with respect to survival of fawns through the critical summer months 
and survival and breeding conditions of does for the following years fawn 
production (Ashcraft 1979). Acorn production can vary dramatically, spatially, 
and from year to year, but almost no information is available to assess this 
variation for VAFB. Coulombe and Cooper (1 976) noted responses of the base 
herd to yearly variation in rainfall when analyzing hunting 
be found in Naydol 1986). Some animal populations are 
statistics (which can 
regulated by 
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ecological crunches that occur in bad years (Wiens 1977) where only a portion 
of the population survives in certain areas (O'Connor 1986). In contrast, some 
populations are regulated by a short favorable period in good years that allows 
sufficient reproduction to sustain the population (Holmes et al. 1986). 
Riparian vegetation provides key foraging sites for California mule deer 
during hot summer months; in chaparral areas, it represents the core of 
chaparral deer populations (Dasmann and Taber 1956, Ashcraft 1979). The 
availability of water is a major factor associated with regulating the distribution 
of fawning areas (Bowyer 1986). Cover is also a very important parameter and 
is essential for the fawning period (Taber and Dasmann 1958, Welker 1986). 
Sexual segregation of habitat use and differences in water needs can occur 
(Bowyer 1984). 
Habitat management includes range management, since cattle can limit 
deer populations by direct competition for food and by damaging vegetation for 
cover (Bowyer and Bleich 1984). Both forage and cover must be considered in 
management (Scotter 1980). Fire dramatically influences the quality and 
quantity of browse in chaparral (Gogan et al. 1986). Manipulation of chaparral 
whether by fire of mechanical means can be used to benefit mule deer (Biswell 
et al. 1952, Taber 1953, Taber and Dasmann 1958); however, specific 
manipulations must take into account specific habitat requirements (Holecheck 
et al. 1982b, Bowyer 1986). Important considerations for fire management are 
that deer prefer to feed within 300 feet of cover. There is a shortage of cover 
and food, except along edges, immediately after burning (Ashcraft 1979). This 
shortage is often of a short duration and is soon followed by improved forage 
and the reestablishment of cover. Ashcraft (1 979) recommended periodic 
burning (2-3 years) of small parcels (2-5 acres) to maintain life requisites. Best 
management practices may vary with the type of chaparral, since different sites 
. 
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or types of chaparral may have different responses. Development of fire 
management plans must consider other ecological factors (Hickson 1987, 1988, 
Schmalzer et at. 1988) and practicality. Quantification of home range habitat 
characteristics can be used to provide a range of suitable management 
practices. Small fires may allow small herbivores from unburned areas to 
exploit seedlings of sprouting Burton Mesa chaparral plants (Frank Davis, pers. 
comm.) so that the composition of a community after fire may be affected by the 
size and intensity of the burn. Mills (1986) suggested the prevalence of the 
Ceanothus in a site may be a function of the size of the previous burn due to 
herbivores preferring to forage near cover. 
Suggestions have been made to evaluate the diet of deer on VAFB, 
which would enhance the understanding of limiting factors affecting deer herds. 
Deer production and habitat use are influenced by the quality of food. Crude 
protein is one of the most important nutritional indices to consider in evaluating 
deer browse in California deer (Taber 1953). Spring is a time of abundant and 
nutritious forage, since it is when shrubs begin their annual growth and are of 
high value. Herbaceous plants can also be abundant and succulent, 
particularly on burned and open shrublands (Ashcraft 1979). In late summer the 
quality of food, especially crude protein, drops as forage matures. During this 
time the moisture content of food is low and deer often need water to drink 
(Taber 1953). The importance of knowing water and summer and range 
conditions for deer herd management can not be underestimated (Bauer et al. 
1986). Seasonal changes in diet have been demonstrated (Betram and 
Rempel 1977), so that diet analysis studies on VAFB will need careful 
consideration of objectives. Analysis of food actually consumed can include a 
variety of methods including direct observation, stomach analysis, fecal 
analysis, and fistual techniques, all having important limitations (Holecheck et 
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al. 1982a). Errors can occur without careful quality control in microhistological 
techniques (Holecheck and Gross 1982). Errors can also result in extrapolating 
from a few samples to a population (Westoby et al. 1976). 
Other important questions include a knowledge of the size of the deer 
herd and where they occur in the highest densities. Methods to investigate this 
include spotlight surveys at night (Mitchell 1986a), pellet group surveys 
(Eberhardt and Van Elten 1956), and aerial surveys. Track count methods may 
be the most suitable technique in heavily wooded areas but require proper 
moisture and texture to maintain track imprints (Mitchell 1986b). Aerial surveys 
can be useful since they can quickly cover large areas. Helicopters overcome 
many difficulties associated with fixed wing aircraft since speed and altitude can 
be altered more easily (Beasom et al. 1981). Bartmann et al. (1986) tested the 
accuracy of helicopter aerial surveys and reported that 213 seemed like the 
maximum fraction of mule deer that can be seen from a helicopter in Pinyon- 
Juniper winter range. Prior to selection of methods, it would be good to 
determine, based on habitat conditions, which areas might vary most with 
respect to habitat suitability based on food, cover, and water requirements. It 
may be desirable to develop information to allow management to reduce habitat 
suitability in areas where deedman conflicts may occur and improve areas away 
from operational areas. Fencing watering areas or fencing to funnel deer 
between areas of preferred habitat could be used to minimize conflicts 
(Coulombe and Cooper 1976). 
The health of the herd is always an important consideration, much of the 
data needed to determine herd health can be derived from that taken from 
analysis of hunting, since these data can be readily obtained and methods have 
been developed to utilize such data. Consideration of inherent assumptions is 
needed; however, since there can be limitations associated with the evaluation 
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of the ages of deer (Erickson et at. 1970) and the use of age ratios to reflect 
population dynamics (Caughley 1974). Road-killed deer can also sewe as an 
important tool in the inventory and management of deer herds (Salwasser et al. 
1 980). 
Feral hog populations can have negative influences on vegetation (Ralph 
and Maxwell 1984), herpetofauna, and ground nesting birds (Wood and Barrett 
1979), small mammals (Singer et al. 1984), agricultural fields, and livestock 
watering facilities. Coulombe and Cooper (1 976), Dial (1 980), Webster (1 980), 
and Naydol (1 986) reported their destructiveness within riparian areas on 
VAFB, recommending control of their populations. It may be impossible to 
eradicate hogs, but they will need to be controlled since they are capable of 
becoming a serious problem. Control should be achievable, since stugies have 
shown that hog populations can be reduced by a sustained take. 
Understanding their habits on VAFB using telemetry and other habitat use 
studies could be used to enhance control of the species. Fecal counts have 
been used to study habitat use (Ralph and Maxwell 1984), as well as other 
signs of hog activity (Antonelli 1979). 
Activity and distribution of hogs is influenced by weather and food 
(Antonelli 1979, Van Vuren 1984). Poffenberger (1 979) found temperature to 
be an important factor affecting hog activities and that keeping cool was 
important for habitat selection during warmer months. On Santa Cruz Island, 
pigs have been found to be active in mornings and evenings during fall and 
spring and midday during the winter (Van Vuren 1984). Newborn pigs at birth 
are highly susceptible to cold (Mount 1968). These characteristics are all 
related to pigs having poor physiological thermoregulation. 
Most wild hogs in California occur in oak woodlands or chaparral habitats 
(McKnight 1964). This may, however, be related to the total amount of various 
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habitat types available and not altogether to preference. On VAFB, there are 
several large riparian areas where hogs are believed to be most common. Pine 
and Gerdes (1973) reported pigs in California are found near or in creek 
bottoms during the dry season but are not dependent on permanent water in 
winter and spring. Mast, particularly acorns, is the single most important food of 
wild pigs in California (Pine and Gerdes 1973). During the winter wet season, 
pigs use green forage, roots, underground bulbs, and soil invertebrates (Barrett 
and Pine 1980). Declines of hogs probably occur during years of drought and 
acorn crop failure (Barrett and Pine 1980). Pigs in coastal central California 
farrow year around, but most farrowing occurs from October to June (Pines and 
Gerdes 1973). Cover is important to hogs, and in particular, dense cover is 
needed for farrowing sites. The primary social unit for hogs is a mother and 
young bond (Baber 1977). Feral hogs have been found to occupy non- 
exclusive home ranges where several social units may inhabit one particular 
area (Baber 1977). Young hogs are very dependent on their mother (Strand 
1980). Safe control of hogs involves hunting and trapping. OBrien et al. (1 986) 
found that sodium monoflouracetate (1 080) when used to control feral pigs 
frequently causes vomiting, and the vomitus is hazardous to a variety of non- 
target species. 
Some areas on VAFB have high California ground squirrel populations 
(Coulombe and Mahrdt 1976). Ground squirrels are reported to degrade land 
and building foundations, decrease productivity, and produce costly damage to 
agricultural equipment. The poison 1080 has been used to control ground 
squirrels elsewhere but has been shown to result in secondary mortality to 
rabbits and mammalian predators (Hegdal et al. 1986). Recently, raptor 
perches have been built at VAFB in the hope of controlling ground squirrels 
(Mike McElligott, pers. comm.). Janes (1 984) found that long-term reproductive 
2 8  
I .  
' -  
success of red-tailed hawks was primarily correlated with the dispersion and 
density of perches and secondarily with the abundance of ground squirrels. He 
suggested that hawks in territories with few or poorly dispersed perches deplete 
prey near the perches that are present. 
Another potential pest species is the beaver which was introduced to 
VAFB. The beaver modifies creeks in such a way that they could become 
unsuitable to unarmored three spine sticklebacks especially if they stop the flow 
of water (Irwin and Soltz 1982). Feral cats have also been reported on VAFB 
(Coulombe and Mahrdt 1976). Small mammal and avian communities can be 
affected by introduced rats, mice, and birds that compete with native fauna and 
also by others such as feral cats that predate upon native fauna. 
3.0 Conclusions 
1) There are 29 federally listed species (endangered, threatened, or 
Category 2) that occur or may occur on VAFB. There are also 63 other state- 
listed or other regionally declining species that may use areas on VAFB. Many 
of these can be expected to be listed or be proposed for listing. Species of 
special concern that are not yet federally listed are excellent indicators of 
environmental quality. Management of such species before their existence is 
endangered could prevent their decline thereby minimizing future conflicts with 
ope rat io ns . 
2) There have been many environmental assessments and 
environmental impact studies performed for energy development or for Air Force 
programs; yet few have involved field investigations that produce quantifiable 
data for understanding the ecology of VAFB. 
3) The establishment of a base has promoted the protection of large 
amounts of land not directly used by Air Force programs. Given all the energy 
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development activities and off-base water use from drainages flowing into 
VAFB, there will be confounding influences in determining whether the Air Force 
is or is not managing the VAFB natural environment properly without 
investigations that provide quantifiable data on the ecology of the area. 
4.0 Recommendations 
There is a need to develop an institutional committment to wildlife 
monitoring on VAFB, establishing a reliable and continuous funding source. 
Data collection should be scientifically valid to provide credibility to the 
monitoring program; periodic outside review should be conducted. Below are 
some preliminary, specific recommendations. 
1 ) Review scientific literature on faunal species, particularly species of 
special concern to: a) summarize known wildlife/habitat relationships and 
determine information needs, and b) establish what species are partly 
dependent on VAFB for their maintenance in the region of California that 
includes VAFB. 
2) Establish study stations in most areas that have riparian habitat and 
survey birds and habitat features to develop a preliminary model relating habitat 
parameters to the abundance of riparian bird species of special concern. Use 
the results to develop management recommendations, to define the importance 
of different riparian areas, and to develop a long-term monitoring plan. Assess 
the needs to manage areas adjacent to riparian habitat. 
3) Determine the location and seasonal use of avian resources, 
particularly migratory and other species of special concern, within the Santa 
Ynez estuary. Use results to develop a plan for management of public 
recreation and long-term monitoring . 
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4) Determine the status of amphibian and reptilian species of special 
concern, map their critical habitats, and develop a management and monitoring 
strategy . 
5) Monitor seabird colonies on base. 
6) Determine species of special concern that use grazed areas; review 
literature on habitat requirements to determine any special needs for range 
management. Characterize and map grassphopper sparrow breeding areas, 
determine if other populations exist, and monitor their population. 
7) Maintain records of peregrine falcon sitings. Determine potential 
nesting locations based on detailed review of literature, map such locations, 
and restrict human disturbance in the area. 
8 )  Keep performing snowy plover surveys and assessing the significance 
of the least tern population. Assess whether management actions are needed 
in the nesting area. 
9) Determine whether raptor perches are valuable for controlling ground 
squirrels on VAFB. 
10) Continue or expand control of the feral pig and assess feral pig 
damage. A study of life history could enable better control. 
11) More information on the life history of the mule deer, particularly 
movements, should be gathered to improve herd management and prevent 
deerlhuman conflicts. Specific objectives will need to be formulated, and 
investigations may need to focus on specific areas of the base. 
12) Map pinniped haulout areas, investigate seasonality of use, and 
develop a plan to minimize disturbance. 
13) Maintain records of sightings of ringtails, sea otters, mountain lions, 
and black bears. 
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6.0 Appendix 1. Rationale for long-term Monitoring of Wildlife Resources 
There are many federal agency mandates for monitoring wildlife 
(Salwasser et al. 1983); proper management of environmental resources 
requires direct biological monitoring (Karr 1987). Monitoring is a legal mandate 
to assure that mitigation measures and other commitments associated with a 
project are carried out and have the intended effects. This is important because 
in many cases, neither theory nor data are well founded enough so that impacts 
are always accurately predictable. Impact assessment often lacks credibility; 
common problems include a lack of a rigorous quantitative approach and the 
failure to follow actions with monitoring. Data collected by monitoring programs 
gives credibility to the environmental assessment and impact statement process 
and to the development of effective land use plans (Halvorson 1984). 
Monitoring is needed to provide resource managers with feedback on their 
understanding of the natural resource and the effectiveness of their 
management. Without data, decision making involves predictions and 
interpretations based on perceptions of the natural environment and 
extrapolations of studies performed under other circumstances. 
Successful wildlife monitoring programs provide ecologically and 
statistically valid information that is sufficiently sensitive to detect significant 
trends or changes over a continuous time period and is cost effective. The 
reliability levels of statistics used in monitoring should depend on the decision 
risk involved, natural variability, and the technology and resources available 
(Salwasser et al. 1983). Not all programs are successful; unsuccessful 
programs seldom have published data and the data is of a short-term nature 
that cannot be compared with other monitoring studies (Hirst 1983). Monitoring 
programs need carefully formulated objectives designed to answer questions of 
management, maintain sustainable and reliable funding (Hirst 1983, Halvorson 
1984), and have periodic outside review (Hirst 1983). 
Monitoring is an activity (involving measurements) and a process 
(needing constant evaluation and refinement) since it involves a collection of 
data subject to assumptions, management objectives, sampling effectiveness, 
and budgets (Salwasser et al. 1983). Short-term studies provide only a glimpse 
of events at a point in time. Therefore, there is a critical need for long-term study 
in monitoring programs rather than short-term study. Several years data are 
needed to determine relationships concerning habitat suitability (Anderson 
1981, Wiens and Rotenberry 1981 , Van Horne 1983, OConnor 1986, Verner et 
al. 1986). Examples of the importance of long-term considerations are provided 
below. Young red-spotted newts were marked for identification and surveys 
were conducted to locate the marked newts for six years. Results led to 
conclusions that the breeding populations were derived from immigration from 
ponds far away, since newts did not appear to return to their breeding grounds. 
Not until the seventh year did the long-absent newts, marked when they were 
young, reappear; thus, it took a long-term study to determine that newts took four 
to eight years to reach maturity and return to the breeding ponds (Gill et al. 
1983). Likens (1 983) presents long-term data from R.T. Holmes where different 
conclusions regarding expansion or decline of bird populations can be reached 
if only a few years' data are used to determine trends. A comprehensive 
assessment of biological resources of VAFB was previously made in a period of 
less than a year, but it represented only a snapshot in time (Coulombe and 
Cooper 1976). Figure 1 presents a hypothetical example where, if one sampled 
only in 1973 and 1976, one could have concluded the population is declining 
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when the overall trend suggests that the population is increasing. Other 
examples are provided by Likens (1 983) and Halvorson (1 984). 
One of the most difficult aspects of developing a monitoring program is to 
determine what are the most important components to monitor, given budget 
constraints. When little preliminary information is available, it may be difficult to 
determine how the most important wildlife components should be studied. A 
sequence of short-term studies may be needed for successive refinements into 
long-term programs. Components emphasized for monitoring should include: 
1) species listed as endangered, threatened, rare, or declining; 2) species that 
are indicators of habitat quality and/or management influences; and 3) species 
for which habitat on VAFB is important for maintenance of the species in the 
surrounding region. 
There are several reasons for including state-listed species and other 
regionally declining species of special concern in addition to federally listed 
species. These species often are good indicators of environmental quality, 
representing the "health" of the various habitats, since they represent species 
for which habitat is declining at a rapid rate or species that are particularly 
sensitive to change. They also represent species that are presently candidates 
for federal listing or can be expected to be candidates in the future. Legal 
mandates to protect and enhance environmental quality not only refer to 
endangered species but also refer to the wildlife community in general. 
Data collected from a monitoring program can be used to develop 
strategies to mitigate the impact of proposed projects. Studies of habitat can be 
used to map the most and least favorable sites for future development and 
determine habitat characteristics that can be managed to enhance habitat in 
one area to offset development elsewhere. Mitigation, with respect to wildlife 
and endangered species, is a requirement for federal agencies that have a firm 
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legal foundation (Krulitz 1979, LaRoe 1979, Whitaker 1979). Some habitat 
management is necessary with or without future project development. 
Management can no longer just consider preservation of habitat because most 
systems and their natural controls have been altered. 
The basis to a habitat approach to monitoring is that if enough is known 
about habitat needs and tolerances of wildlife, one should be capable of 
inferring trends in populations by monitoring trends in habitat. One cannot, 
however, rely only on monitoring habitat parameters (vegetation parameters, 
water quality) to monitor animal populations. Monitoring of both wildlife 
populations and habitat parameters should be focused to achieve the objectives 
of monitoring. Animals and their habitat operate as a functional unit, so that a 
monitoring plan that focuses solely on either habitat or animal species is 
incomplete and in the long run will fail to detect underlying cause and effect 
relationships (Salwasser et al. 1983). Water quality monitoring is not sufficient 
to maintain important environmental resources. Water resource management 
cannot reliably depend only on physical and chemical parameters as indicators 
of biological conditions (Karr and Dudley 1981, Karr 1987). Such an approach 
must be replaced by an approach that includes direct biological monitoring of 
the resource in question. 
Dozens of habitat evaluation methods have been developed (Hawkes et 
al. 1983, Roberts and O'Neil 1983). For example, these concepts are used by 
the U.S. Forest Service in development of the Wildlife and Fish Habitat 
Relationships (WFHR) System (Thomas 1982) and the U.S. Fish and Wildlife 
Service in development of Habitat Evaluation Procedures (HEP) (Weber 1980). 
Habitat evaluation procedures have been developed by the U.S. Fish and 
Wildlife Service as standardized procedures using habitats as the basis for 
environmental assessment. The purpose of HEP is to provide a quantifiable, 
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uniform assessment of project impacts of fish and wildlife (Hirsch et al. 1979). 
The procedures rely on the development of Habitat Suitability Indexes (HSI) for 
particular species based upon physical and biological characteristics of the 
habitat. Standards have been developed to construct indices that can place a 
habitat within the range of 0 to 1 .O. The Habitat Units (HU) or value of an area 
being evaluated can be found by determining the HSI value of the habitat and 
then multiplying this value by the acreage of concern. These procedures can be 
used in the inventory of baseline conditions, quantification of impacts, 
formulation or comparison of alternatives, and compensation for losses by 
affecting a net increase in habitat units by management methods (Schamberger 
and Farmer 1978, Farmer et al. 1982). 
The HEP procedures are standardized in Parts 101, 102, 103, and 104 of 
the Ecological Services Manual (U.S. Fish and Wildlife Service 1980, 1983a, b). 
HSI models have been developed for numerous species, and an introduction to 
these is presented by Schamberger et al. (1982). Handbooks for using these 
procedures have been developed for specific regions such as Missouri (Flood 
et al. 1977) or communities such as cypress-gum swamps (Schamberger et al. 
1983). 
Models have been developed for at least 12 species that occur at VAFB, 
but they have not been validated for use at VAFB and do not include many 
species of special concern of VAFB. Models should be validated prior to use 
(Marcot et al. 1983). Models can be developed from field investigations and 
literature reviews relating the importance of habitat parameters to a species. 
For example, a riparian bird species of special concern may prefer a certain 
range of vegetation height, a preferred range of cover by particular vegetation 
components, and the presence of a minimum number of snags. This can be 
investigated by surveying the importance of a range of riparian conditions to 
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various avian species and measuring carefully selected habitat parameters at 
the study sites. The data can then be used to produce an index where riparian 
sites on VAFB can be quantified relative to the importance to the species of 
special concern. Justification of such an approach is based on habitat selection 
principles that assume it is adaptive for an animal to select certain sites over 
others (Flather and Hoekstra 1985) and that density frequently decreases from 
areas of more suitable habitat to areas of less suitable habitat (Andrewartha and 
Birch 1954, Wynne-Edwards 1962). 
All studies should consider limitations to the approaches utilized; for 
example, there are limitations to the frequently overlooked assumption that 
density is a direct measure of habitat quality when there is a lack of 
demographic information (Van Horne 1983, O'Conner 1981, 1986). Some 
examples below describe how measures of species abundance can be 
misleading. Certain habitat conditions in a particular season can be a 
1 
disportionately contributing factor to reproduction and survival patterns in some 
species. Basing habitat assessments on data collected from other seasons can 
produce misleading results. For example, ephemeral ponds during the 
breeding season may be necessary for some amphibians; dense cover may be 
necessary during the fawning season for deer. A one year study of densities 
may reflect conditions in the recent past or current conditions that are temporary 
and may not reflect long-term trends in habitat quality (Van Horne 1983). A 
"source and sink" structuring to populations has been suggested (Wiens and 
Rotenberry 1981) where some areas (I'sources") may have reproductive rates 
that exceed mortality rates and other areas ("sinks") may have no successful 
reproduction or have mortality rates that exceed reproductive rates. The areas 
that serve as "sources" are of prime importance in maintenance of populations. 
Social interactions may prevent subdominant animals from entering high-quality 
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habitat. Individuals may collect in marginal habitat during favorable years so 
that densities may be higher in these areas than in areas of optimal habitat. 
During a year of high-overall density, density may be a misleading indicator for 
some species (O'Conner 1981, Van Horne 1983). 
Steele et al. (1984) suggest that monitoring communities as opposed to 
only indicator species integrates information from many ecosystem components 
and is less sensitive to unexplained population fluctuations of single species. 
Not only are models useful for single species but community models can also 
be used, although there are limitations to such models (Schroeder 1987). One 
example is an Arizona guild and habitat layer model where the vertical 
dimension and complexity are used to determine the wildlife community (Short 
1983). Species diversity should not be used as a sole indicator of community 
organization. Increasing diversity within a habitat may not increase regional 
diversity due to the exclusion of more specialized species (Samson and Knopf 
1982, Noss and Harris 1986), so that there is a need to identify species that 
have specialized requirements. 
The usage of the guild concept to streamline environmental monitoring 
and assessment tasks has been suggested by numerous authors (Johnson 
1981, Severinghaus 1981, Jarvinen and Vaisunen 1979, Short and Burnham 
1982, Landres 1983, Verner 1984). The usage of the term guild was originally 
proposed by Root (1 967) as a "group of species that exploit the same class of 
environmental resources in a similar way." Defining assemblages of species 
into guilds according to their requirements for reproduction and feeding has 
been the approach of Short (1983), Short and Burnham (1982), and Verher 
(1 984). This is probably the most useful approach for environmental resource 
evaluation, since the guilds constructed in such a manner are likely to respond 
to changes in habitat. Recent proposals (Verner 1984) have indicated that there 
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is great promise in using whole wildlife guilds for monitoring to determine 
whether different zones of a habitat maintain the capability to support wildlife 
populations. Landres (1 983) and Verner (1 984) have criticized the approach of 
using only an indicator species to extrapolate impacts for the whole guild. One 
major advantage of using whole guilds and not just indicator species is that data 
is developed for a group of species reducing the number of points needed for 
an adequate sample and minimizing cost. The extrapolation of impacts to all 
members of a guild, however, is not always valid (Landres 1983, Szaro 1986). 
Although guild methods are receiving considerable attention, more studies are 
needed before they can be recommended as a management tool (Schroeder 
1987) unless a guild method is one of several other methods that compliment 
each other. 
The discussion above indicates the importance of monitoring and the 
need for a scientific approach to objectives and methods for a monitoring 
program to be successful. The San Diego State Study (Coulumbe and Cooper 
1976, Coulumbe and Mahrdt 1976) provided a good beginning for the 
development of a BMP. As indicated above, studies occurring on an infrequent 
basis will not provide a real understanding of changes in the ecology of VAFB. 
Wildlife resources themselves must be investigated directly because reliable 
inferences can not be made only by monitoring other base components. A 
monitoring program can be structured to monitor the base ecology and to 
provide information needed by the natural resources staff of 1 STRAD/ET and 
those responsible for preparing environmental assessments and mitigation 
strategies for future projects. 
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